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1
CONTROL OF OPERATION OF AN
AUTOMOBILE GEAR SHIFT SYSTEM

TECHNICAL FIELD OF THE INVENTION

The present invention relates, in general, to the control of
operation of an automotive gear shift system and, in particu-
lar, to the control of operation of an automotive gear shift
system comprising devices which are rotationally integral
with the steering wheel and which are operable by the driver,
manually or by means of one or more fingers, to control the
gear shift.

STATE OF THE ART

As is known, many motor vehicles provided with a servo-
actuated transmission, whether or not it is automatic or auto-
mated, are equipped with driver-operable gear shift systems.
Such systems generally comprise devices arranged on or
behind the steering wheel which allow the driver to control
the gear shift, manually (i.e., by means of a hand) or by means
of one or more fingers, without ever having to remove, or, in
any case, move his/her hands away, from the steering wheel.

In particular, gear shift systems for motor vehicles with
servo-actuated transmission are known which comprise
paddles that are arranged on, or behind, the steering wheel
and which are operable by the driver, manually (i.e., by means
of a hand) or by means of one or more fingers, to control
sequential shift of gears, i.e., of gear ratios. Such gear shift
systems for motor vehicles with servo-actuated transmission
normally comprise a pair of paddles wherein:

a first paddle is arranged on, or behind, the steering wheel
and allows the driver, when the transmission as actuated
in semi-automatic mode, to downshift; and

the other paddle is arranged on, or behind, the steering
wheel and allows the driver, when the transmission is
actuated in semi-automatic mode, to upshift.

Conveniently the gear shift paddles:

can be arranged on the steering wheel thereby being rota-
tionally (i.e., angularly) integral with the latter; or

can be arranged behind the steering wheel and can be
rotationally integral with the steering wheel; for
example, they can be coupled to the steering column so
as to be rotationally integral with the latter and, thence,
also with the steering wheel; or

can be arranged behind the steering wheel and can be
rotationally (i.e., angularly) immobile (i.e., stationary)
with respect to the steering wheel (namely, in such a
manner so as not to rotate when the steering wheel is
rotated by the driver); for example, they can be installed
on the so-called driver’s switch control unit (or switch
assembly) or coupled to the steering column so as to be
rotationally immobile with respect to the steering wheel.

In this respect, United States Patent Application US 2012/
0144947 Al describes, for example, a driver-operable auto-
motive device for selectively and alternatively connecting the
gear shift paddles:

to the steering column so that said paddles are rotationally
immobile with respect to the steering column and,
thence, also with respect to the steering wheel; or

to the steering column so that said paddles are rotationally
integral with the steering wheel.

The use of a pair of paddles rotationally integral with the
steering wheel can, in certain cases, be difficult for the driver
due to the rotation of the steering wheel and, thence, to the
corresponding rotation of the pair of paddles. For example, if
the driver keeps the steering wheel rotated by 180° with
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respectto a predefined angular reference position of the steer-
ing wheel (for example, the angular position of the steering
wheel which causes the motor vehicle to go straight ahead),
the two paddles are also rotated by 180° and thereby take on
with respect to the driver, substantially inverted positions
with respect to the ones taken on when the steering wheel is in
the predefined angular reference position. Such a situation
can confuse the driver and, thence, cause the driver to erro-
neously operate the paddle for downshifting, thinking that it
is the paddle for upshifting and vice versa.

Japanese Patent Application JP 2007069634 A proposes a
solution to such a problem. In particular, JP 2007069634 A
describes a mechanism which:

allows the pair of paddles to rotate integrally with the

steering wheel from a predefined angular reference posi-
tion of the steering wheel up to a predefined maximum;
and

block the pair of paddles in a predefined position regardless

of'the position of the steering wheel, when the rotation of
the steering wheel exceeds a predefined quantity.

OBIJECT AND SUMMARY OF THE INVENTION

Object of the present invention is that of providing a solu-
tion to the aforesaid problem of the gear shift paddles rota-
tionally integral with the steering wheel, which solution is
alternative to the ones currently known, in particular is alter-
native to the solution proposed in the Japanese Patent Appli-
cation JP 2007069634 A.

The aforesaid object is achieved by the present invention in
so far as it relates o an automotive gear shift system.

In particular, the present invention relates to a gear shift
system for a motor vehicle with a steering wheel. Said gear
shift system comprises:

gear shift devices rotationally integral with the steering

wheel, each of which is operable by a driver of the motor
vehicle to carry out at least one respective gear shift
function associated with said gear shift device; and

an electronic control unit configured to

receive a magnitude indicative of a current steering
wheel angle,

determine, on the basis of the received magnitude,
whether the current steering wheel angle satisfies pre-
defined conditions, and,

if it determines that the current steering wheel angle
satisfies the predefined conditions, reconfigure the
gear shift functions associated with the gear shift
devices.

Preferably, the gear shift devices comprise a first gear shift
device with which at least one first gear shift function is
associated, and a second gear shift device with which at least
one second gear shift function is associated; furthermore, the
electronic control unit is preferably configured to:

if it determines that the current steering wheel angle does

not satisty the predefined conditions, maintain

the first gear shift function associated with the first gear
shift device, and

the second gear shift function associated with the second
gear shift device;

if it determines that the current steering wheel angle satis-

fies the predefined conditions, associate

the second gear shift function with the first gear shift
device, and

the first gear shift function with the second gear shift
device.



US 9,410,619 B2

3

Conveniently, the first gear shift function is a downshift
function and the second gear shift function is an upshift
function.

Preferably, the electronic control unit is configured to
determine that the current steering wheel angle satisfies the
predefined conditions if it determines, on the basis of the
received magnitude, that the absolute value of the current
steering wheel angle exceeds a predefined threshold.

Again preferably, the gear shift system comprises user
interface means operable to enable and disable the reconfigu-
ration of the gear shift functions associated with the gear shift
devices by the electronic control unit.

BRIEF DESCRIPTION OF THE DRAWINGS

For a better understanding of the present invention, some
preferred embodiments, provided by mere way of explicative
and non-limiting example, will now be illustrated with refer-
ence to the accompanying drawings (not in scale), in which
FIGS.1, 2, 3 and 4 schematically illustrate an automotive gear
shift system according to a preferred embodiment of the
present invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS OF THE INVENTION

The following description is provided to allow a technician
skilled in the sector to make and use the invention. Various
modifications to the embodiments presented will be immedi-
ately apparent to skilled people and the generic principles
disclosed herein may be applied to other embodiments and
applications without departing the scope of protection of the
present invention.
Therefore, the present invention is not to be intended as
limited only to the embodiments described and shown, but is
to be given the broadest scope of protection consistently with
the principles and features presented herein and defined in the
appended claims.
In general, the present invention relates to a gear shift
system for a motor vehicle with a steering wheel. Said gear
shift system comprises:
gear shift devices rotationally integral with the steering
wheel and arranged on, or behind, said steering wheel by
different portions of said steering wheel, each of said
gear shift devices being, thence, arranged by a respective
portion of the steering wheel and being operable by a
driver of the motor vehicle to carry out at least one
respective gear shift function associated with said gear
shift device; and
an electronic control unit configured to
receive a magnitude indicative of a current steering
wheel angle,

determine, on the basis of the received magnitude,
whether the current steering wheel angle satisfies pre-
defined conditions, and,

if it determines that the current steering wheel angle
satisfies the predefined conditions, reconfigure the
gear shift functions associated with the gear shift
devices.

For a better understanding of the present invention, FIGS.
1, 2, 3 and 4 show a passenger compartment 1 of a motor
vehicle provided with:

a gear shift system according to a preferred embodiment of
the present invention (which will be described in detail
below);

an automatic automated servo-actuated transmission (not
shown in FIGS. 1-4);
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4

one or more guiding (or leading) wheels (not shown in
FIGS. 1-4); and

a steering wheel 2 arranged by, in particular in front of, a
seat 3 intended to be occupied, in use, by a driver (not
shown in FIGS. 1-4 for the sake of illustration simplic-
ity) of the motor vehicle.

In particular, the steering wheel 2 is part of a steering
system of the motor vehicle which is coupled to the guiding
wheel(s) and also includes a steering column (not shown in
FIGS. 1-4 because arranged behind the steering wheel 2)
rotatable in clockwise and counter-clockwise direction about
a respective rotation axis. The steering wheel 2 is coupled to
an upper end of the steering column so as to be rotationally
integral with the latter and can be rotated by the driver to steer
the guiding wheel(s) of the motor vehicle. The steering sys-
tem is, thence, configured to steer the guiding wheel(s) in
response to, and according to, the rotation of the steering
column caused by the rotation given to the steering wheel 2 by
the driver of the motor vehicle.

As shown in FIGS. 1-4, the gear shift system according to
the aforesaid preferred embodiment of the present invention
comprises a pair of gear shift devices in the form of paddles
(denoted in FIGS. 1-4 by numerals 4 and 5) arranged behind
the steering wheel 2 (in particular, each behind a respective
spoke of the steering wheel 2) and rotationally integral with
the latter. Conveniently, the paddles 4 and 5 are coupled to the
steering column, behind the steering wheel 2, so as to be
rotationally integral with said steering column and, thence,
also with the steering wheel 2.

As shown in FIGS. 1-4, the paddle 4 is arranged by a first
half of the steering wheel 2 (in particular, with specific refer-
ence to FIG. 1 and considering the point of observation of the
driver, by the left half of the steering wheel 2) and the paddle
5 is arranged by the other half of the steering wheel 2 (in
particular, again with specific reference to FIG. 1 and again
considering the point of observation of the driver, by the right
half of the steering wheel 2).

Since the paddles 4 and 5 are rotationally integral with the
steering wheel 2, a rotation of said steering wheel 2 causes a
corresponding rotation of the paddles 4 and 5, as shown in
FIGS. 1-4. Indeed, in FIG. 2 the steering wheel 2 is shown
clockwise rotated by 45° with respect to the angular position
of' said steering wheel 2 shown in FIG. 1, with the paddles 4
and 5 also clockwise rotated by 45° with respect to the respec-
tive angular positions shown in FIG. 1; in FIG. 3 the steering
wheel 2 is shown counter-clockwise rotated by 45° with
respect to the angular position of said steering wheel 2 shown
in FIG. 1, with the paddles 4 and 5 also counter-clockwise
rotated by 45° with respect to the respective angular positions
shown in FIG. 1; and in FIG. 4 the steering wheel 2 is shown
rotated by 180° in clockwise (or counter-clockwise) direction
with respect to the angular position of said steering wheel 2
shown in FIG. 1, with the paddles 4 and 5 also rotated by 180°
in clockwise (or counter-clockwise) direction with respect to
the respective angular positions shown in FIG. 1.

By default, the paddle 4 is associated with a first gear shift
function or a plurality of first gear shift functions, while the
paddle 5 is associated with a second gear shift function or a
plurality of second gear shift functions. For example, the first
gear shift function(s) can conveniently be downshift
function(s) and the second gear shift function(s) can conve-
niently be upshift function(s).

In particular, a single first gear shift function associated by
default with the paddle 4 can conveniently be a sequential
downshift function which is activatable by the driver by oper-
ating the paddle 4 and which, when activated, causes the
engagement of the gear immediately below the current one
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(e.g., if the current gear is the fourth one, the sequential
downshift function can conveniently cause, when activated,
the third gear to be engaged). In the same manner, a single
second gear shift function associated by default with the
paddle 5 can conveniently be a sequential upshift function
which is activatable by the driver by operating the paddle 5
and which, when activated, causes the engagement of the gear
immediately above the current one (e.g., if the current gear is
the fourth one, the sequential upshift function can conve-
niently cause, when activated, the fifth gear to be engaged).

Furthermore, in the case of a plurality of first/second gear
shift functions associated by default with the paddle 4/5, each
of said first/second gear shift functions can be conveniently
activatable by the driver by operating said paddle 4/5 in a
corresponding predefined mode. For example, the first/sec-
ond gear shift functions can conveniently comprise:

a sequential down/upshift function which is activatable by
the driver by hitting or touching the paddle 4/5 only once
and which, when activated, causes the engagement of
the gear immediately below/above the current one (for
example, if the current gear is the third one, a sequential
downshift function can conveniently cause, when acti-
vated, the second gear to be engaged); and

an automatic down/upshift function which is activatable by
the driver by hitting or touching the paddle 4/5 twice and
which, when activated, causes the engagement, in rapid
succession and according to a predefined gear shift
scheme, of a plurality of gears below/above the current
one (for example, if the current gear is third one, an
automatic upshift function can conveniently cause,
when activated, the engagement, in rapid succession, of
the fourth gear and then of the fifth gear).

The first and the second gear shift functions described
above only represent certain examples of gear down/upshift
functions which may be conveniently associated with the
paddles 4 and 5. In this respect, it is worth noting that other
different down/upshift functions could be conveniently asso-
ciated with the paddles 4 and 5 without however departing
from the scope of protection of the present invention as
defined in the appended claims.

Furthermore, the gear shift system according to the afore-
said preferred embodiment of the present invention also
includes an electronic control unit 6 (depicted in FIGS. 1-4,
for the sake of illustration simplicity, by means of a dotted line
rectangle) which can be installed, as shown in FIGS. 14,
under the dashboard of the motor vehicle, or in other positions
in the motor vehicle, for example inside the steering wheel 2.
Said electronic control unit 6 is connected to the paddles 4 and
5 and also to an automotive on-board communication net-
work, e.g., CAN FlexRAy or others, through which it
receives, in use, all the automotive magnitudes it requires to
carry out the operations for which it is programmed.

In particular, said electronic control unit 6 stores at least
one software code portion designed to carry out, when
executed by the electronic control unit 6, the following opera-
tions:

receive, through the automotive on-board communication
network, a quantity indicative of the current steering
wheel angle a, of the current angle of rotation of the
steering wheel 2 with respect to a predetermined angular
reference position of the steering wheel 2 (for example,
the angular position of the steering wheel 2 shown in
FIG. 1 which causes the motor vehicle to go straight
ahead);
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determine, on the basis of the received magnitude indica-
tive of the current steering wheel angle o, whether the
current steering wheel angle a satisfies predefined con-
ditions; and,

if it determines that the current steering wheel angle o

satisfies the predefined conditions, reconfigure the gear
shift functions associated with the paddles 4 and 5.

In particular, the electronic control unit 6 is programmed
(by means of the aforesaid software code portion) to deter-
mine that the current steering wheel angle satisfies the pre-
defined conditions if it determines, on the basis of the
received magnitude indicative of the current steering wheel
angle a, that the absolute value lal of the current steering
wheel angle o exceeds a predefined threshold, for example a
threshold of 90°.

Preferably, the electronic control unit 6 is programmed (by
means of the aforesaid software code portion) to:

if it determines that the current steering wheel angle . does

not satisty the predefined conditions, maintain

the first gear shift function(s) associated with the paddle
4, and

the second gear shift function(s) associated with the
paddle 5;

if it determines that the current steering wheel angle o

satisfies the predefined conditions, associate

the second gear shift function(s) with the paddle 4, and

the first gear shift function(s) with the paddle 5.

Thus, when, in use, the driver of the motor vehicle rotates
the steering wheel 2 by an angle o, which does not satisfy the
predefined conditions, for example by an angle o, having an
absolute value la, [<90° (situation shown in FIGS. 2 and 3),
the electronic controlunit 6 does not reconfigure the gear shift
functions associated with the paddles 4 and 5, in particular,
the electronic control unit 6 maintains the first gear shift
function(s) associated with the paddle 4, and the second near
shift function(s) associated with the paddle 5.

Instead, when, in use, the driver of the motor vehicle rotates
the steering wheel 2 by an angle o, which satisfies the pre-
defined conditions, for example by an angle a, having an
absolute value |, >90° (situation shown in FIG. 4), the elec-
tronic control unit 6 reconfigures the gear shift functions
associated with the paddles 4 and 5, in particular, the elec-
tronic control unit 6 associates the second gear shift
function(s) with the paddle 4, and the first gear shift
function(s) with the paddle 5. In this way, when the current
steering wheel angle a satisfies the predefined conditions, for
example when there results 1a1>90°, the reconfiguration of
the gear shift functions associated with the paddles 4 and 5 by
the electronic control unit 6 prevents the driver from being
confused and, thence, from causing the driver to erroneously
operate the paddle 4 thinking that it is the paddle 5 and vice
versa.

As is known, in modern motor vehicles, the steering wheel
angle o.is measured by means of one or more specific sensors,
for example one or more Hall effect sensors, and it generally
made available on the automotive on-board communication
network to be used by one or more automotive on-board
electronic control units to carry out respective functions, for
example by an electronic unit dedicated to controlling the
stability of the motor vehicle (ESP or ESC).

The electronic central control unit 6 can be an electronic
unit specifically dedicated to the control of operation of the
paddles 4 and 5, or the functions carried out by said electronic
control unit 6 could be conveniently carried out by an on-
board electronic control unit designed to carry out also other
functions, for example by an electronic control unit designed
to control the operation of the transmission or the powertrain
of the motor vehicle.
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Furthermore, the electronic control unit 6 is preferably also
connected to user interface means operable by the driver to
enable and disable the reconfiguration of the gear shift func-
tions associated with the paddles 4 and 5 by the electronic
central control unit 6. In this way, a driver, who wants that the
paddles 4 and 5 are always associated with the same gear shift
functions, can use the user interface means 7 to disable the
reconfiguration of the gear shift functions by the electronic
central control unit 6.

In particular, the user interface means 7 shown in FIGS. 1-4
are arranged on the dashboard of the motor vehicle and are
made in the form of a screen provided with buttons. Conve-
niently, said user interface means 7 could also be made in the
form of a touch screen also installed on the dashboard of the
motor vehicle, or in the form of a simple button installed on
the dashboard of the motor vehicle or on the steering wheel 2.
Furthermore, the user interface means 7 can be user interface
means dedicated only to the gear shift system according to the
aforesaid preferred embodiment of the present invention, or
the functions carried out by the user interface means 7 could
be conveniently carried out by use interface means designed
to carry out also other functions, for example by user interface
means of an on-board info-telematic system of the motor
vehicle.

Finally, it is worth noting that the gear shift devices rota-
tionally integral with the steering wheel 2 could be conve-
niently made in the form of devices different from the paddles
4 and 5 described above and shown in FIGS. 1-4, without
however departing from the scope of protection of the present
invention as defined in the appended claims. In particular, the
gear shift devices rotationally integral with the steering wheel
2 could be conveniently installed on the steering wheel 2
thereby being rotationally integral with the latter. For
example, the gear shift devices rotationally integral with the
steering wheel 2 could be conveniently made in the form of
buttons arranged on the steering wheel 2.

The advantages of the present invention are immediately
clear from the above description.

In particular, it is worth noting once again that the present
invention solves the problem described above of the gear shift
devices rotationally integral with the steering wheel thanks to
the reconfiguration of the gear shift functions associated with
such gear shift devices carried out by the electronic control
unit. Indeed, such a reconfiguration carried out by the elec-
tronic control unit when the current steering wheel angle o
satisfies the predefined conditions, prevents, when such pre-
defined conditions occur, the driver from being confused and,
therefore, from causing the driver to erroneously operate a
gear shift device thinking that it is the other one.

In this respect, it is worth noting that the present invention
solves the aforesaid problem in an alternative way with
respect to currently known solutions, in particular in an alter-
native way with respect to the solution proposed in the Japa-
nese Patent Application JP 2007069634 A.

Finally, it is clear that various modifications may be made
to the present invention, all falling within the scope of pro-
tection of the invention as defined in the appended claims.

The invention claimed is:
1. A gear shift system for a motor vehicle with a steering
wheel, comprising:

gear shift devices rotationally integral with the steering
wheel, each of said gear shift devices operable by a
driver of the motor vehicle to carry out at least one
respective gear shift function, said gear shift devices
including a first gear shift device and a second gear shift
device with at least a first gear shift function associated
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with said first gear shift device and at least a second gear
shift function associated with said second gear shift
device; and

an electronic control unit configured to receive a magni-

tude indicative of a current steering wheel angle, deter-
mine, on the basis of the magnitude received, whether
the current steering wheel angle satisfies predefined con-
ditions, and, when said electronic control unit deter-
mines that the current steering wheel angle when said
electronic control unit determines that the current steer-
ing wheel angle does not satisfy the predefined condi-
tions, maintain the first gear shift function associated
with the first gear shift device and the second gear shift
function associated with the second gear shift device and
when said electronic control unit determines that the
current steering wheel angle satisfies the predefined con-
ditions, reconfigure the gear shift functions associated
with the gear shift devices by associating the second gear
shift function with the first gear shift device and the first
gear shift function with the second gear shift device.

2. The gear shift system of claim 1, wherein the first gear
shift function is a downshift function and the second gear shift
function is an upshift function.

3. The gear shift system according to claim 1, wherein the
first gear shift device is arranged by a first half of the steering
wheel and the second gear shift device is arranged by the other
half of the steering wheel.

4. The gear shift system according to claim 1, wherein the
electronic control unit is configured to determine that the
current steering wheel angle satisfies the predefined condi-
tions if it determines, on the basis of the received magnitude,
that the absolute value of the current steering wheel angle
exceeds a predefined threshold.

5. The gear shift system according to claim 1, comprising
user interface means operable to enable and disable the recon-
figuration of the gear shift functions associated with the gear
shift devices by the electronic control unit.

6. The gear shift system according to claim 1, wherein the
gear shift devices comprise gear shift paddles.

7. A motor vehicle, comprising:

a steering wheel;

a gear shift system comprising at least a first gear shift

device that includes at least a first gear shift function and
a second gear shift device that includes at least a second
gear shift function with each of the first gear shift device
and the second gear shift device being rotationally inte-
gral with the steering wheel and each of the first gear
shift device and the second gear shift device being oper-
able by a driver of the motor vehicle to carry out a
respective gear shift function; and

an electronic control unit configured to receive a magni-

tude indicative of a steering wheel angle, determine, on
the basis of the magnitude received, whether the steering
wheel angle satisfies predefined conditions and, when
the electronic control unit determines that the steering
wheel angle does not satisfy the predefined conditions,
maintain the first gear shift function associated with the
first gear shift device and the second gear shift function
associated with the second gear shift device and when
the electronic control unit determines that the current
steering wheel angle satisfies the predefined conditions,
reconfigure the gear shift functions associated with the
gear shift devices by associating the second gear shift
function with the first gear shift device and the first gear
shift function with the second gear shift device.
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8. A motor vehicle, comprising:

a gear shift system comprising gear shift devices, including
afirst gear shift device and a second gear shift device that
are each rotationally integral with a steering wheel and
operable by a driver of the motor vehicle to carry out at 5
least one respective gear shift function with at least a first
gear shift function associated with the first gear shift
device and at least a second gear shift function associ-
ated with the second gear shift device; and

an electronic control unit configured to receive a magni- 10
tude indicative of a steering wheel angle, determine, on
a basis of the magnitude received, whether the steering
wheel angle satisfies predefined conditions and, when
the electronic control unit determines that the steering
wheel angle does not satisty the predefined conditions, 15
maintain the first gear shift function associated with the
first gear shift device and the second gear shift function
associated with the second gear shift device and when
the electronic control unit determines that the steering
wheel angle satisfies the predefined conditions, recon- 20
figure the gear shift functions associated with the gear
shift devices by associating the second gear shift func-
tion with the first gear shift device and the first gear shift
function with the second gear shift device.
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